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(54)Title: HIGH-DENSITY GRANULATED DETERGENT COMPOSITION 



(57) Abstract 

A high-density granulated detergent 
composition having excellent biodegradability 
and safety and an enhanced detergency, which 
comprises an amidoamine oxide surfactant (a) 
of genera! formula (1), an aluminosilicate salt 
(b) and an alkaline agent (c) at specific 
proportions and has a bulk density of 0.6 to 1.2 
g/ml. In said formula R 4 is C 10 -C M alky I or 
alkenyl; R 2 and R 3 are each H, C, -C 3 alkyl 
or aikenyl; R 4 is H, C, -C s alkyl or alkenyl; 
and n is I to 5. 
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r^)J:e.^^i5iL^b. *WJKDB&)teTx V7$>**1-<{ h'Rmm&MZfo 
^P^bliS^^rfLfc^m, TfE<£> (I) ^$ti57 5 FT 5^** 

&m 15 ~ 50 as% : 
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R.CON(CHi)n — N-0 (I) 

(b> r 4/ ^ / 5~6o a&% 

(c) TAdJ V %l 5 — 60 Sfl:% 

^WU 0.6-1.2 g/nif-CfeSIMWMlJl^ti. 

#*L<M\ T^*y«|(c)*JR© (II) «Xtt/&V (III) .Stogfiftg 

x(M* O) • y(Si0 2 ) • z(MemO„) • w(H 2 O) (II) 

(5tt, Mttffi»»*0>IaS!5G*&*U Me fi Ha ^jcsif , nb^5£^, IHagj 
5c*, IVa ^TC^Xfi vniSl5c**»bJgtfn5 1 gJU* 2 1l£l±4>fl*£fe-& 
SttfU y/x = 0.5 — 2.6, z /x = 0.01 - 1.0 , w = 0 - 20, n/m = 
0.5 -2.0 ) 

M 2 0-x , (Si0 2)-y'H 2 0 (III) 

(CT, M Ii7^^ y i&M'&M. L, x'= 1.5-2.6, y'= 0-20T-fe5 o ) 
(b) ^ B B at±T/u^ /i^y hTfo5rt^«tV\ 

T-^>'#Egt^jSU ; /Xf4/-^y#®^f4^(a')^, mj|2(a) b<DM&it 
T\ (a')/(a) = 1 / 100 - 100 / 100 <7)m&X'$fi-tZ Z t 5 0 

7=.*isnmmfem#&x&. 10 - is n^ft 10 - is 
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V7^*y^A'N-^f-A'^/u*^^3o»e>atftts^*< 1 1 lmu-tvhzz. 

Sfet#*U^iarit»tt, 20~40M%W (a), 8~30fifi%tf> (b) ^il^ 
10~40 S1:%<D (c) Sr-^tfo 

(c) 7;^ y p 30 ~ 80 Vfr-hX-hZZt t> fc5„ 

kfc¥*&£?-** s 1,000 - 100,000 T*&5# y h& 

3rW 5 y i^n/N^@!t&«r0.5~20fil:%-t : tL, h^it^m^y—t t 

(a) 7 5 K7 * y^lM" KSffaaStt*! 
*%W\zm^btiZ>7 K7 $ y**^ KffiffBffitt»Jtt8»IE-«l;S: ( I ) 

»12~14<B|§£\ 

lri5~50mS%, #*L<li20~40Sft%E££ft3. (a)^OE^i* 5 
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#*WT^§V3»*Ii LTte, mm* Sio 2 £ LT „ 3oM%EU:» 

a(M 2 0)- A£ 2 0 3 • b(SiO 2 ) • c(H 2 O) (i) 
7 ^ a ^ 2.0 x 0.8 ^ b < 4 % c ttft&^jE^-CfeSo ) 

#IcjsJco-^ (ii) 

Na 2 0 • A£ 2 0 a • b(SiO a) • c(H * O) (ii) 

bl4 1.8-3.2, c \tl ~6©»&&-f. ) 

M2O (M »47^j& y^M^E*1-S) ^/Uit^Si02/M 2 O = 1.0-4.0 
X'h 9 x H 2 0 t M 2 O <D*;Htfr HjO/M: 0 = 12 — 200 -C^SSiT^ 
# y AJRttL*SJRlC % M > O t AH 2 O 3 <7^/Ht^ M 2 0 / 2 0 »= 1.0 - 
2.0 T&9x H2 O irMjO ©^WHaO/Ms O = 6.0-500 T'hZfcT 
y 7* 5 V®?7 £ 15-60 °C, t < 14 30 - 50 e C<D 

^7;u*y^m^7K^Sr»LTt«tv\ 

&^T-£f£ Lfc fifettaS*^ 7 y -* 70 - 100 t , fH-t. L< (4 90 — 100*0 
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otagrc 10 10 mmr, t < n 5 B#p B mT»&g u 

figl00CaCO 3 mg/g&±, Mfg 200 m* / lOOg VM.<Dt$&%T fr* J 

^hbKT^? ^ 3£&1£© 5 pH 14 JIS K 6220 fcS-3^T«J& 

£ft3„ Wfc, Wsfft5gS:«K=ft77^3|:I9S9, 

100m*£flO;i, tfefcLT5am«9»irS. «0»fffcfl©tK«:*||»fcLT 

^/7^«ffi*jSfe (JIS Z 8802 © 7.2.3) 4 19 pH &8'J£-f5 0 

5 %#{&&© p h # 9.0 ei±o*AKT^§ y g&it&jgft-rs r * H4 9 , 

1455 M 2 % NaOH **»fc*t+5**ft*S 0.5 g ^TT-fcS £ ^ ? &fl=£ 
BP*^ *i&5t7/l'$y3iKtt[10 g*2%NaOH7KI&iftl00m<l^tS:U 25 

•cnja^T i6 mm&w u aswosio^jtfejtft (ttfe&swu »^ 

25 pl56, 1976¥£#«D •fS^TifeT, *<0f$#fl:##iSIK7/l'$ / gg£ifc 
tUt 0.5 g#TTfc5 4 5*t><B-C*>S. 

a'(M 2 0) • At 2 0 3 • b'(SiO 2) • w(H 2 O) (iii) 

Ca#\ Mf4T^y^H^, a\b> /HtSrSU Hft«)fci4 0. 

7 ^ a*^ 1.5 , 0.8 g b'< 6 % w l4ft;gtf>iE&T-fc5 0 ) 

Na 2 O • A£ 2 O 3 • n(SiO 2) • w(H 2 O) (iv) 
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[::t\ nil 1.8-3.0, wlil-6Wg[W„ ] 
SL XM, Pli?t7^f M£ft^£ft5 0.1 ~ 10 (im <7>£$i?* 

8~30mi:%, ^l-0*L<ttl5~3Ogl:%ia^$ix5o /3£&i£o 

(c) 

j^^hy!>A % j^Sfctfy^ ggfc^hy^i. ((Na 2 OMSiO s ).s --T\ 
mttl~3 v nlil~5tib5) , Ml%mi- h V? ^ fi&&#y!>A % ffifig 

ifc-thy^, &i»fcy»7i* % -t^^^-j-Ky r>^ x ir^^K^y^A, 

t<s ^T't, 7/l'flV&mm&&<DSi0 2/M 1 0 (fit, Mli7/V^y^JlS 
0.5-2.6 -C*) 5 to Wji{cfflv>e>H5 o »biiT^5g a B a i 
S$;£l2Si0 2 /M2O# l.9~4.0Tfc-5;S\ Z<Dttm& 2.6 ton 

X&Z> 0 

(D x(M 2 0) • y(SiO 2 ) • z(Me « 0 „) • w(H 2 O) (II) 
[it*, M ttJi$»Stf> la &5t3?££U MeliJ3#]^tf>IIa&7G?J?, Db t£ 

f&Zt-'kfrlt&TFL^ y/x=0.5~2.6, z / x = 0.01 ~ 1.0 , w = 0 ~ 20, 
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n/m = 0.5 - 2.0 T&5o ) 

<D M 2 O-x'(SiO 2 )-y , (H2 0) (HI) 
C*«K Mttr/^y&JRfcSU x'= 1.5-2.6, y'=0~20T-fc5o 3 

*1\ lWSBCD^-Aa!* (ID T^$i^5^ H B Bt4a^m^wOV^TUiP^1-5o 
-Jft5£ (II) MttWUH»*«>IaS55D**>fe»tftt, Ia&7G3{ftL 

MeltJ^^M^nal^TC^, nbSUcX, Wztfc5i%s IVa i^^XI* VID & 
7c3?a»fe®tf*K «*.tfMg, Ca, Ziu Y , Ti, Zr, FeW^lffeftSo -ftfc 

MgO, CaO LTMe.O LT^T «fc V\ 

H&5t (II) fcfc^T* y/x fi 0.5-2.6 "CfcO, #£L<tt 1.5 
-2.2T£>-5 0 y/x^ 0.5*^-CttI*7K^tt^+^-Cfe«?, ^-^rV^ 

mm&m<D®n®mz.mL<m&m*%.\ziro y /x# 2.6 

>£&jjgt><&<&<!K LTt> 5 e iktz, (ID 

(C*S^T, z/x fiO.Ol - l.O X'h*), L< fit 0.02 -0.9 T'fcSo z/x 

*so.oi*8ST?»±»7k^tt* J ^+»T*>0» z/x# i.o£g*:5^;i-y£& 
figt^ft 1 ?, UT*+#T-fcSo x, y, z y / x It, 

IBOi 9 I- x(M 2 0)#fc|*.Wi x"(Na 2 O) • x"(K 2 0)t x \t x'+ x" £ 

3 z \z.is\<^Xi>mmX'fr>=b 0 n/mli, ^^KSeftl-S®^ 
gc&^U HKttl-fi 0.5, 1.0 , 1.5 x 2.0 <Dm*bm&ft>Z>o 

-f&X. (II) xm£thZ>&&&&&&.\t. M,0> S1O2, MemO»OZfi5c^<fc 
DfcoT^S. ftoTs (ID T**$;K68S^«£&S8ifrf3Ui» 
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KOH, NasCOs, KsCOj , Na 2 SO Me « O n ^OTOi: LTIi, 

CaCO* > MgCO» , Ca(OH) ? , Mg (OH) 2 , MgO N Zr0 2, Kov'f 

Wx,y,zOfitt^5J;5I^S(7)l:tt:T*±ia^«^$r^U > ilfi? 300- 15 
00 °C, t < IS 500 ~ 1000 °C, JElCff ^ L < 600 ~ 900 *C<Difc®xmf$. 
LXf£&ik£*tZ>JjmW>l7F£tLZ>o ^om^s 300t^-Cttij$ 

&{tfr*+ftX'm*.mmz£<o, tit mo^mx^tm^L^it^^^ 

roi ?\z.Lxnbti1t-f&*. (II) -c^^ixS^B^^fi, o.igfi% 

\>T)\>* vm®m%:i>mtiz>i>(DX'hz> 0 

(II) X&£ 4*>&&£RkLX, 
lOOCaCOa mg/g^±, #£L<I2 200 ~ 600CaCO 3 mg / g ££-f 5 <b<£> 

(II) T'S^ttS^tm^l^ mti<D£o\z7Ji<*Vfizb7»*}) 

(II) T'^^tL5^ H B B i4^^f4, ^(n^mim* 0.1 ~ 100 urn Tfe 
Z>Zbt>m*L<, £*)ft&L<\tl^6Q V im Tfe-5o 100 nm £jg 

fc, 0.1 jim^T*?Si:JtS®?3<Dti^:lc < t !? e5Ht$ftWC!>5 CO 2 ttjWi* 
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aa-rsrt^Tt*. hb - ommhx^ (**<bi« <«o si) 

&£.bu|2(D£> — /lx^(III)TS£H&^BBt£SS£J&{£^^TE&^"^2> 0 
roftfttt&ttttli* (in) 

M2O-x , (SiO0'y'(H2O) (III) 

tit*. Mtt7/l'# , J&*&*U x'= l.5~2.6, y'= 0 ~ 20 ) 
•eS^StWtfcS^, — tt^C (III) ftf>x\ y'ri* 1.7 ^ x'g 2.2 S.O y'=0 
©Wlf4L< 4 fi§^:<J-^£&^ 100~400CaCO a mg/gOt©« 

(III) T&gftSMtt&lfctttt, roJ:5lwT^*yilgtT^*y« 

-j&5£ (ID) fg^tl^gfattSifll 4#I»BB 60 - 227895 (USP 4, 

664,839 XI3USP 4,820,439 K#£) {C* OKfc)J s ffi«i*HT*3 <9 , 

tefetetoX 7 y% 2oo- lowcx-^L-cSfittt-j-sr tm: 

oXmbtuSo ^^&O!^li0iJ^l4Phys,Chem.G!asses I 7, 127-138 (1966) , 
Z.Kristallogr., 129, 396-404 (1969) *?£Ett&iVCV>3 0 -$5t (III) T? 

^$H5& H B H ttJ£g£!&te, £'RI4\ M±.fc *> ffiq B n& r Na -SKS-6j 

(6-Na 2 Si 2 O s ) fcLT\ t&**t» 

*3BWt*5^T, -#5fc (III) T'^?H5^ B B B M^li, H©* (ID T'^ 

ZMn&tiLmm&twimzs o.i~ioo (JU nf*>srir^»*t<, 

«fc *) »* t < »4 1 - 60 urn -C*>5, 
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(2)#)) yy&& 

#36Wfc»4» t/i'Mjyst, *#yymi&, f»y^K*x hy^yyv^ 

H » Na, K^-^6<J-CfcS 0 

(c) $.5i<DT frt) V mttmtfWaWZ. 5 ~ 60 gfi% x » * L < 14 10 ~ 40 gg% 

* L < 14 30 ~ 80 11%, L< 14 50 ~ 80 SS%^^ H f4^K^£fe 

{41/100 - 100/100, #£L<»4 50/ 100 &TX*hh e 

mmwL io - 18 <oftiBjmmiL* ^^\o-\s<DW.mxtt^m<oimttz 

(SAS) s a-*U7s( ^x;U7tK^miM.RXfa-Xsl'*mffi 
u ^jil^^ai tvK # y ^-^ v^f- u y ^ ->7d f u a y $ 

y -^-'Bt.-ar^u y^w-t ^/uyjujj * a> kiitffts 1 mx\t 2 «sa±q 
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1,1 -v?***:/gL 1,2 - h y *;*.*W«fif<7)*;** 

2)# y ai^u^y 3— /u,' ^!)t'^7^=-;K #y ir=^fa y K^, 
4)#^-£ri*&S~ 10 75<DTfd,<D (IV) 5£-?^£;h,5=>#y^--XI4/W 



* y/i^/vfc^fciftf) («) ?K W:/&&t*l£*TBg& ^ ^r 
{gTfeSo M \$H, Na, K % NH * T'£>5o ) 



(£*, pttiai^d^yv-tfco, 7*y/nk ***y*«L 



Z - CH - CH 



(IV) 



CO2M CO2M -^m 




(V) 
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±i2tf> l)~4)<z>$T-fi, 4)#*<b#*U\ 4)<Z> (IV) = 

/rt$ (v) s:©**#y^-©E^fttt, ijywaj** .ooMwuiafu 1 

Na, K v NH 4) ^4#lCffHTV^5. 1000 ~ 80000 #ig LTt^S. 

( 1 ) Tt&<Dik¥&X'm£tiz7X'<7*i/&vmmm 

MOOC — CH 2 CHiCOOM 

I / 
MOOC — CH — N 

\ 

CH2COOM 
(5£tp, M fiH, Na. K, NH4 *»&3itf*t5) 

(2) Tf2W{k^T-*$tt5k Fo^WS/^KIt 

CH2 — CH — NH — CH — CHR 
II II 

COiX CO:X CO:X CO2X 

l)-2)(DtVU^-« > ffifiJt^^lC 0.5~20S^%, #£L<tt x 1.0~10S 
m%m&£tiZ> 0 rixbO^Tftl^ l^^jafcyjfj^^^-r. !Elw, 1)& 1.0 ~ 

5 mm%&££htz%T-&titzmm±fe**i- 0 
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%&mkLx\t, mfcm-fhvtJ*. m-^te-rhv (i*mw£L 
mm (*&Mm%ftmzftftxm<pKtz-fBmT'hz> 0 ) i lti±, mmv> 

r7-f, xxf7-t', if, #/u#fc K^— if, ?^7-t\ ir;u^ 

—if RUT 5 7— ifriS££H5 0 

if, <7-7^-7— tf> rc?** — tf> ^yf!)^, BPN > ^, 7*P 

^y^ ^/W^v^T^-if A&tfB N 7^/^7'f^- tf\ 77X-^D 

4>yxhv-ti:) % api 21 (BSfpmx (») ) % •vwiiA, {x^vywrj 

X*tfc) > #W¥5 - 43892 #^fBttOT 9 n7 L T— if K-14 ^L<liK-16^ 

ttfty^-- tfjg, **#y 3yyi7f7- tfS&tf****— tf3S 
yx— ttojUMUfcLTtt, y*?— if (y*^ hy-*±) $?*>mjKa> 

y — if £ ffl v % -5 - t # X # 5 o 
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fflVS 63 - 264699 ^$B^!S*«4 |E^-fe^7— tf^fflT# , 7Zy—£t 



D|-NR— C 




; C-Yi 



(S0jH)n 



D 2 — NR-C 



f C-Y 2 
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- (6-^3y^U-3-^^/W7xy-^) , 2,2'-yf!J7y^- (6- 

;K ^y^fi/yft?!;-^ i^x^u^-fb^^y— /K i.r-t* 

b**- (4-^an-3-7/Wt^!J;l') -If?!^, 2- (*f-y*7 
;c=/U) t7 7/-/^i|f}: 1 4,4'- fc** ( h V 7 V—fr- 2 -^A-) 

/w<^&ig#, b** (hy7^7^y) 7f/Ky^;^^lftoi 
SXIi 2 «^±£, 0 ~ l S£%£*Pf 5 - £ #T-£ -5, 

#¥4£LTW\ t££ife#]KE££;ft,5#)|sh ^'JxittW^BS 63-101496 -§-^15 

-fS^fiv itli^^SSW^I^ tT^ffl-r5fcfe{C x '>ft&gWXIiii& 
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200 — 1000 |inu 200~600 nmffc-5^t^g^tv\ 

*&W<DmmMf£V5(Dl%&&tt 0.5-1.2 g/m^ 0.6-1.2 g/m^ 
ft*L<\* 0.6-1.0 g/ramiTfci, 

»*tLTMi-5ii:3J5-e*5, 0iJx.fi\ ifc«ttlifc#©&£ % 0.03- 0.3 gft 

* i o^wswfi i \*&<D*mvm ttz 0 

■VXysf h 1.0kg, LAS 0.5kg, AM 0.5kg, y-^R 0.750g, PEG 0.1kg, 
?k%M\ (4,4'- 1*^- (2-^/l^^y^) -t'7i=^I) 0.05kg 

f-K$*tf— ($$*gKi&&& ^rxi*»^?±) ^cgAL, i?*^ h 
1.0kg, 7^ KT^y^^ K (AO-1) 3.0kg, lit (II) 2.0kg ZMX. 
TitttU 4 h 0.5kg £flDx.Tif&U #bn«-f{C^tJ<Dif^"7 

h o.5kg o.ikg ^^r^-rs-ticit), mA8^ftfflsuftfe&ft 

tz 420|xm , f£f&g 800g/y y (0.80 g/mO ) 0 
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■tirAX^iNiSrfPK-raXStt, /7tTn^t;^I 58cm 3 /m \ M 
Ml.Om/min, 100 <C, MII^IT'Ito/;. 

rti 2003^ mmmmsi) *&mLtz 0 





0.441 




5 y 


3.091 






2.31 1 


tft% 




6.18 J 


11% 




0.441 


tft% 


7 y 


1.571 


is% 




7.75 j 






13.06] 


ts% 




2.181 
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• AO- 2 : ^ V^f-u^/VT^. Wtf-frTXVjr*^^ K 
•AO- 3 : 0^*7 5 W^VW'f K 

• if*?^ h OSSttr/l'S / g&£ :MM 2 0-Ah0 3 ' 2SiO 2 • 2H 2 O, 

5p*&#*S2 |un » 290CaCO a mg/g , M 14 

Na, K) 

• 07Ltt*>U Xik&V* - ttVysytXTS (=>77 V-ir $*/utt») 

• *y y : y vgfy-^ (tp) , ^ 

^t^^yysy-^ (hp) 

• (II) : M M 2 O • 1.8 SiO 2 • 0.02M-O 

M : Na, K % K / Na = 0.03, M'= Ca, Mg s Mg / Ca = 
0.01) , ^^-y^Si:290CaCO3 mg/g, ¥WS30 
jim (II) T'^frSftS^stt^it) 

•gftttL (III) : M2 O • 2Si02, W 224 
CaCOo mg/g, TOttM 30 [un (-«!«: (1 1 1)1?^$ 

• LAS : 6i7/^/WC .iJ^yt'y^^yglNaS 

• AS : 7VU*MC i3)«Elfc:**5 t A'Na& 
•FA :/^^y^Na& 

• AE-1 : y^tyflM, ;)fJ^yxfl/yh'f->^ 
— -r/W (HLB, 13.1) 

•AM : y^iAW^R (*/Ht7/3) =1 # 

• PA : ^yT^ !J/U&$NaJ£, W^ft 8000 
•HIDS : t KodfW 5: / i^a^^KSSi* 

• AS DA : T^^^^K^RKR*^ 

•PEG : ^^fi7=PO^y3i^UV^!) r3-;V. 

• : PEG 1 % , Blsfi ( API-21H. (BgfQmitfW , !> 
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#7— fcfioor ■UXJA&jWtiM) , ir/HfM'Ao.iT (/ 
«) «r2 : 1 : 1 : lt^LfctO) 1%, S*»s# 0.5 

Htt«l 2 

& 5 (D*&®& 29 tt^O^tt-CWK Lfc. 

K 1.0kg, LAS 0.5kg, AM 0.5kg, V-^K 0.75kg, PEG 0.1kg, 
a*Jfe» (4,4'- 1**- (2-***;*^!/*') -t*7x-^*|) 0.05kg, 7$ 
FTSlohfrlNf K (AO-l) O*fflK3.0l« (AO-1 t LT) 

K5*f— ($fttslb&&ttL «iri&«a;£tfc) ttSAl, i?*^ h l.o 

kg, mmt& (II) 2.0kg ^iO^LT itS L, HlC^7-f h 0.5kg £Jn;tTii&U 
&btitd&?\zm9(D-e* : 7'( h 0.5kgt»*0.lkgSrft^»^1*SriliJ:?> 
ili^^gfe»ja^$r#fc 430fim, ffi&g 780 g/'Jy hA- 

(0.78 g/m() ) o 

fc/cL, #3S9Jfi 33 LIU A S D AI±»I^f£j^W^O^ 7 !) -l-J0X.fc o 

tb$5 D a p 13 x-nmi^y v *it&®>*'^ * f- k $ -k, &&&& ^ ^ w 

«l:J0*.Tii*&U 7O^fcJ!lQ3&Lfc0f£fl:<0AE- 1 fcAn^it&U i?*7-f 
(AX?5$&fi<Dgl$l) 
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tt*auei.Om/min, 100 1C X 1 ^Tff ofc. 

&rti 2003:m («3fj8iJ3j£{) ^{fefflLfc. 

ifefr^ (%) = * loo 
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1 . (a) TIB-ttsS: ( I ) 7 5 KT 5 KM#ffiSt43'J 15 
- 50 M% 

f 

R.CONCCIL)!! — N->0 (I) 
R» 

3^ R ittftSft 10~20OT^/l'SXttT/UdrUyS, R,, R,|2&X&: 
l~3OT^dr/l/SXfiT^.UVS*fcttHTfc5 0 R < li H > 1 ~ 

5 <07'/t'*/l'£Xli7*'* l^g x n 12 1 - 5 T&S, 

(b) t >u 5 y 5~6o m&% 

(c) 7/^VM 5~60M% 

^tU 0.6-1.2 g/m*fcaffi&&&#ifcffl*&fife*J 0 

2. r/^y 31(c) (ii) ^xii/SV (HI) S;^ H B H t4^^T-fc 

x(M 2 0)-y(Si0 2)-z(Me»On)-w(H 2 0) (II) 

MI*«}W*a<0Ia&7G*&*U Me ttlla m>8wc*» IHa^TC 

*v IVa«i5c*XI4vraSl7C**»feaiHIii5 l*Xtt2«#±©fc*£*Hi:*: 
T^U y/x = 0.5 — 2.6 , z/x = 0.01 ~ 1.0 % w = 0~ 20 x n/m = 0. 
5-2.0 T'hZo 

M 2 0'X , (Si0 2)-y'H 2 0 (III) 
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5S<K M f*TyU*yA«*r*U x'= 1.5 ~ 2.6, y'=0-20-Cfc^ e 

3 . (b) #gS«:7/l'5 y i/JJ hTfc5!it#Jg 1 SE*fe©*l$4fco 

4 . 7-;^M&f4£i|&tf/Xli/ =*>'#a5J£ttai(a , )$\ fflHB(a) t <DM 
mtX\ (a')/(a) = 1 / 100 ~ 100 / 100 <7)^T^W"t5»*^ 1 l£^<Z>M 

5 . T-^MattffljMBJMS 10 ~ is a>mWBMt*&s 10 - 18 o 
i£gOU*#ll£$© 1 iftXtt 2«7/l'=-A'©^:£;*^A'itt % &*»8 ~ 20 <0 

7 . 20-40 Sfi%© (a), 8-30 S£%© (b) *3«fct>' 10-40 SS%© (c) 

8 . (c) 7/1^ U 5 h 30-80 fia:%/5 s ^B H Bt4i/y ^- HT*fc£I8*Jg 1 * 
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